




その他のタイトル Elucidation of Electron Transport Properties
of Small Gold Nanoparticle Superlattices



























ない Au25クラスターの大量合成、構造解析に成功した。一方、粒径 2 nm 程度の Au ナノ粒子
が、電極間単電子輸送や室温クーロンブロッケードを発現することを見出した。 
 
研究成果の概要（英文）：When the small Au nanoparticles are used as single-electron islands for 
single-electron devices operated at room temperature, the tunneling resistance of organic ligands should 
be low as well as the quantum resistance. We developed a facile method to control the size of Au 
nanopaticles even by using hexanethiol with the tunneling resistance of ~MΩ. For further reduction of 
the tunneling resistance, various macrocyclic π-conjugated ligands were adsorbed on the Au 
nanoparticles in a face-coordination fashion. Very interestingly, we found quite unique optical properties 
as well as drastic reduction of the tunneling resistance due to the electronic interaction beween the 
π-orbitals and Au orbitals. We also succeeded in the large-scale synthesis of Au25 clusters. On the other 
hand, small Au nanoparticles were found to exhibit single-electron transport property and Coulomb 
blockade at room temperature. 
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とにより、１バッチ反応で 200 mL の溶媒か
ら~70 mgものAu25(SG)18クラスターを合成す
ることができた。Au25クラスターの選択的形











(2) 微細 Au ナノ粒子の電子物性として、
Au-Ti をコートした SiO2 カンチレバー上に作
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